Nephrotoxicity of 4-aminophenol glutathione conjugate.
4-Aminophenol (p-aminophenol, PAP) causes selective necrosis to the pars recta of the proximal tubule in Fischer 344 rats. The basis for this selective toxicity is not known, but PAP can undergo oxidation in a variety of systems to form the 4-aminophenoxy free radical. Oxidation or disproportionation of this radical will form 1,4-benzoquinoneimine which can covalently bind to tissue macromolecules. Recent studies have shown that certain benzoquinol-glutathione conjugates can cause renal necrosis in rats. We have synthesized a putative glutathione conjugate of PAP. The effect on the kidney of this conjugate and the sulphate and N-acetyl conjugates, known metabolites of PAP, have been examined in Fischer 344 rats. 4-Amino-3-S-glutathionylphenol produced a dose-dependent (92-920 mumol kg-1) necrosis of the proximal tubular epithelium and altered renal excretory function. The lesion at the low dose was restricted to the pars recta of the proximal tubule in the medullary rays, while at the higher doses it affected the pars recta region of all nephrons. In contrast, PAP-O-sulphate and N-acetyl-4-aminophenol (paracetamol) caused no histological or functional alteration to the kidney at 920 mumol kg-1. The renal necrosis produced by 4-amino-3-S-glutathionylphenol was very similar to that produced by PAP (367-920 mumol kg-1), both functionally and histologically, except that smaller doses of the glutathione conjugate were required. These studies indicate that glutathione conjugation of PAP generates a metabolite that is more toxic to the kidney than the parent compound. A possible mechanism of toxicity (analogous to that reported for glutathione conjugates of certain quinones) involving oxidation to form a 1,4-benzoquinoneimine thioether that could redox cycle is discussed.